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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the generation of false noises 
and false contours accompanying time-shared gradation display 
supprescible to the minimum by increasing the number of gradations 
with a minimized number of the sub-fields as many as possible. 
SOLUTION: One field is constructed by, e.g. 8 sub-fields, SF1 to 
SF8. The time width ratios of the display periods corresponding to 
the sub-field periods, SF1 to SF8, are made 1:2:4:7:14:28:56:112. This 
time, when a level 112 is to be displayed, whether the preceding 
display level was 1 1 1 or less or 1 1 3 or more, is judged. In the former niUil. 
case, the redundant luminescent pattern(b) is used and in the latter ' j 
case, the conventional luminescence pattern(c) is used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the display which performs a multi-gradation display by constituting the 1 field from two or 
more subfields where the time amount width-of-face ratios of a display period differ The time amount 
width-of-face ratio of the display period corresponding to each subfield period 1:, — , : 2m : — , :(2A-B) 
x2k : For k,mis[n/A/B] — , however the variable of one to A-1 and the variable of 0 - n-A -1 and 
the display [ the number of subfields and / two or more integers and ] characterized by being one or more 
integers. 

[Claim 2] In the display which performs a multi-gradation display by constituting the 1 field from two or 
more subfields where the time amount width-of-face ratios of a display period differ The time amount 
width-of-face ratio of the display period corresponding to each subfield period is 1:(MA-B) xMk. : — or 1:, 
— , :Mm : — and :(MA-B) xMk : — , however M (M is three or more integers) are the numbers of gradation 
in which the display in the subfield period equivalent to each bit other than the least significant bit is 
possible. For k ? mis[n / A/B] the variable of one to A-1, and the variable of 0 - n-A -1 and the 
number of subfields and the display [ one or more integers and ] characterized by being one or more 
integers. 

[Claim 3] The display according to claim 2 which carries out [ that each pixel which is allotted between two 
or more scan electrodes each other arranged at parallel, two or more data electrodes each other / the 
direction which intersects perpendicularly with the above-mentioned scan electrode / arranged at parallel, 
and the above-mentioned scan electrode and a data electrode, is equipped with the liquid-crystal layer 
which consists of a ferroelectric liquid crystal, and is formed in the shape of a matrix of the crossover with 
the above-mentioned scan electrode and a data electrode consists of two or more sub-picture elements 
respectively, and ] as the description. 

[Claim 4] Two or more scan electrodes each other arranged at parallel, and two or more data electrodes 
each other [the direction which intersects perpendicularly with the above-mentioned scan electrode ] 
arranged at parallel, By being allotted between the above-mentioned scan electrode and a data electrode, 
having the liquid crystal layer which consists of a ferroelectric liquid crystal, and controlling the pulse 
voltage impressed to the above-mentioned data electrode The display according to claim 2 characterized 
by changing the brightness of each pixel formed in the shape of a matrix of the crossover with the above- 
mentioned scan electrode and a data electrode. 

[Claim 5] Two or more scan electrodes each other arranged at parallel, and two or more data electrodes 
each other [ the direction which intersects perpendicularly with the above-mentioned scan electrode ] 
arranged at parallel, It is allotted between the above-mentioned scan electrode and a data electrode, and 
has the liquid crystal layer which consists of a ferroelectric liquid crystal. The display according to claim 2 
characterized by changing the brightness of each pixel by each pixel formed in the shape of a matrix of the 
crossover with the above-mentioned scan electrode and a data electrode consisting of two or more sub- 
picture elements respectively, and controlling the pulse voltage impressed to the above-mentioned data 
electrode. 

[Claim 6] The display period corresponding to n subfield periods, respectively SP1, — , when it expresses 
with SPi, — , SPn (i is an integer below or more A+1n), The 1st display condition that the display periods 
SP2-SPi are bright and that the display periods SP1, SP (i+1)-SPn are dark, It is the level of the next 



, brightness of the 1st display condition, this — the display periods SP (i+1)-SPn with the 2nd dark display 
condition brightly [ the display periods SP1~SPi ] It is the level of the same brightness as the 2nd display 

* condition, this — the display periods SP1~SPi, and SP (i+2)-SPn with the 3rd dark display condition 
brightly [ the display period SP (i+1) ] this — a display given in claim 1 thru/or any of 5 they are. [ which is 
the level of the next brightness of the 3rd display condition, and is characterized by having the display 
periods SP2-SPi and the 4th display condition that SP (i+2)-SPn are dark brightly / the display periods 
SP1 and SP (i+1)] 

[Claim 7] When choosing the level of the brightness of the 2nd or 3rd display condition, the display 
condition in front of 1 field of each pixel The display according to claim 6 characterized by choosing the 
3rd display condition as a following display condition in more than the level of the brightness of the 4th 
display condition while choosing the 2nd display condition as a following display condition in below the level 
of the brightness of the 1st display condition. 

[Claim 8] The display according to claim 6 characterized by changing the display condition of the adjoining 
pixel mutually using the 2nd display condition and the 3rd display condition. 

[Claim 9] When making the display condition of a certain pixel into the 2nd or 3rd display condition, the 
display condition of the pixel around this pixel The display according to claim 6 characterized by making the 
display condition of the pixel of the perimeter of this into the 3rd display. condition in more than the level of 
the brightness of the 4th display condition while making the display condition of the pixel of the perimeter 
of this into the 2nd display condition in below the level of the brightness of the 1st display condition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to displays, such as a plasma display panel which uses time- 
sharing gradation means of displaying, and a ferroelectric liquid crystal display. 
[0002] 

[Description of the Prior Art] In displays which perform a binary display intrinsically, such as a plasma 
display panel (it is hereafter called PDP for short) and a ferroelectric liquid crystal display (it is hereafter 
called FLCD for short), the time-sharing gradation means of displaying which performs two or more subfield 
(or subframe) scans, and performs a gradation display by the summation effect between 1 field periods (or 
one-frame period) is taken in. 

[0003] For example, in PDP, as shown in drawing 1 2 , 1 field period is divided at eight subfield periods SF1- 
SF8, and each subfield periods SF1-SF8 are divided further at the address period and the display period. 
And 256 gradation displays are realized by making the time amount width-of-face ratio of the display 
period corresponding to each of these subfield periods SF1-SF8 into 1:2:4:8:16:32:64: [128 ], and carrying 
out ON/OFF of the display of each subfield periods SF1-SF8 independently. 

[0004] However, in such time-sharing gradation means of displaying, when displaying 127 level as shown in 
drawing 13 , the luminescence period of 127 level of PDP concentrates in the first half of 1 field period, and 
when displaying 128 level, it concentrates on reverse in the second half. In addition, in this drawing, the 
shadow area shows luminescence of PDP. 

[0005] Therefore, when 128 REBERUHE of a certain pixel changes from 127 level, the period to which PDP 
does not emit light over 1 field period at the flash non-emitting light will exist, and it will become a dark 
pixel, and will appear in an image, and image quality will be spoiled. Moreover, although not illustrated, the 
flash which changes from 128 level to reverse 127 REBERUHE serves as a bright line, appears in an image, 
and has the problem of spoiling image quality. 

[0006] When, as for such a phenomenon, 127 level and 128 level exist [ the brightness of a static image ] 
by turns (For example, when the brightness which should be displayed is the medium of 127 level and 128 
level) The flash when the same pixel takes the value of 127 level and 128 level at random by the analog- 
to-digital-conversion noise of an A/D-conversion circuit and which changes from 127 level 128 
REBERUHE, The flash which changes from 128 level 127 REBERUHE is recognized as a noise, and leads to 
spoiling image quality remarkably. Hereafter, such a phenomenon is called a fake noise for short. 
[0007] In addition, as shown in drawing 14 , when the body 102 of the brightness of 128 level moves in the 
inside of the background 101 of the brightness of 127 level, it will run after the body 102 of brightness 128 
level which moves by the eye. When it follows, for example, a body 102 moves to image 102b from image 
102a, it is recognized as originally the body 102 of brightness 128 level consisting of a part of brightness 0 
level, a part of brightness 128 level, and a part of brightness 255 level, and image quality may be spoiled 
remarkably. Hereafter, such a phenomenon is called false coutour for short. 

[0008] The method (it is hereafter called for short the high-order-bit division technique) of re-dividing 1 bit 
of high orders of the time amount width-of-face ratio "128" of the conventional technique of drawing 12 
into two subfields [ SF / SF and / 8-2 ] 8-1 of 64:64 as an approach for solving the above problems, as 
shown in drawing 15 is indicated by JP,7-1 75439,A. 



* [0009] Moreover, the approach (it is hereafter called the subfield relocation technique for short) of re- 
dividing into four subfields of 48:48:48:48 two subfields, a time amount width-of-face ratio "64" and "128", 

* shown in drawing 12 , as shown in drawing 16 , and rearranging each subfield in the first half and the 
second half of 1 field period is "Dynamic False Contours on PDPs-Fatal or Curable?" IDW'96. Workshop on 
Plasma Displays pp 251-254 It is explained by Mr. Mikoshiba of the University of Electro-Communications. 
Four subfields of a time amount width-of-face ratio "48" are made to emit light sequentially from the time 
amount core of 1 field period, and the light is made to switch on at this time, so that the time amount core 
of a luminescence period may not move remarkably. 

[0010] Moreover, the gradation method of presentation (it is hereafter called the lowest field addition 
technique for short) which gives the subfield of 1 more time-amount width-of-face ratio "1" next to the 
subfield of the time amount width-of-face ratio "1" corresponding to the least significant bit is indicated 
by JP,8-278767,A as shown in drawing 1 7 . At this time, only when [ when migration of the time amount 
core of a 1 -pixel luminescence period is large ] 2n 2n changes from -1 (15 when [ for example, ] it is n= 4) 
level to level (for example, 16), the newly added least significant bit is made to turn on, and migration of the 
time amount core of a luminescence period is suppressed. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, although the problem of an above-mentioned fake 
noise and the problem of false coutour are conventionally recognized to be problems peculiar to PDP, as a 
result of conducting some experiments, it has turned out that these problems are problems common to the 
display which performs a time-sharing gradation display. 

[0012] For example, like [ in FLCD ] PDP, as shown in drawing 1 8 , 8 gradation displays are realized by 
dividing 1 field period at three subfield periods SF1-SF3, dividing further each subfield periods SF1-SF3 at 
an elimination period and a display period, setting the time amount width-of-face ratio of the display period 
corresponding to each of these subfield periods SF1-SF3 to 1:2:4, and carrying out ON/OFF of the display 
of each subfield periods SF1-SF3 independently. However, as long as the time-sharing gradation display 
was performed also by this FLCD recently, it turned out like PDP that a fake noise and false coutour occur. 
[0013] Then, although it examined using the high-order-bit division technique which can ease the fake 
noise by which the conventional proposal is made, and false coutour, the subfield relocation technique, or 
the lowest field addition technique, even if it uses which technique, the problem that the required number 
of subfields increases occurs. 

[0014] This is a fatal fault in the display which drives a capacitive load (namely, ferroelectric liquid crystal) 
like FLCD. That is, FLCD impresses the scan electrical potential difference shown in the 1st step of 
drawing 1 1 which is the explanatory view of the invention in this application to the scan electrode L of 
FLCD (refer to drawing 10 which is the explanatory view of the invention in this application). The data 
electrical potential difference shown in the 2nd step of drawing 1 1 is impressed to the data electrode S 
(refer to drawing 10 ). Since the pixel electrical potential difference shown in the 3rd step of drawing 1 1 
which is the difference electrical potential difference is impressed to the ferroelectric liquid crystal (it is 
hereafter called FLC for short) 6 (refer to drawing 1 0 ) between the scan electrode L and the data 
electrode S and FLC is driven The problem of the waveform distortion in an electrode end and the problem 
of generation of heat by the current which flows an electrode occur, so that drive frequency becomes high. 
[0015] Moreover, at FLCD or PDP, a scan period is 1 scan-period =1 field period/(the number of number- 
of-scanning-lines x subfields). 

It comes out, and since it is decided, in an indicating equipment with many scans like HDTV or XGA, there 
is also a problem that one scan period becomes short too much, and the number of subfields cannot be 
secured. 

[0016] For example, when the number of subfields is set to 8 by all technique by limit of such a scan period, 
What was able to be displayed 256 gradation by the conventional technique by the time-sharing gradation 
display of time amount width-of-face ratio 1:2:4:8:16:32:64:128 By the high-order-bit division technique, by 
the time-sharing gradation display of the time amount width-of-face ratio 1:2:4:8:16:32:32:32, 128 gradation 
displays, By the subfield relocation technique, only 129 gradation displays can be performed also in 64 



. gradation displays and the lowest field addition technique at the time-sharing gradation display of the time 
amount width-of-face ratio 1:1:2:4:8:16:32:64 by the time-sharing gradation display of the time amount 

- width-of-face ratio 16:16:1:2:4:8:16:16. 
[0017] When it is made in order to solve the above-mentioned conventional trouble, and the object 
maintains the same number of subfields as the conventional technique of drawing 1 2 , compared with the 
three above-mentioned technique, this invention has many gradation which can be displayed, and is to offer 
the display which can ease the problem of a fake noise and the problem of false coutour accompanying a 
time-sharing gradation display. 
[001 8] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the display of this 
invention according to claim 1 In the display which performs a multi-gradation display by constituting the 1 
field from two or more subfields where the time amount width-of-face ratios of a display period differ The 
time amount width-of-face ratio of the display period corresponding to each subfield period 1: f — , : 2m : — 
, :(2A-B) x2k : The variable of one to A-1 and k are characterized [ — , however m / the number of 
subfields, and A / two or more integers and B ] by being one or more integers by the variable of 0 - n-A -1, 
and n. 

[0019] According to the above-mentioned configuration, when 1 pixel carries out ON/OFF of each.subfield 
period independently in the indicating equipment of a binary display, a time-sharing gradation display can be 
performed, when controlling ON/OFF of a subfield period appropriately according to change of the 
brightness of the image of time amount shaft orientations at this time and the number of subfields is made 
the same, as compared with the former, it can be markedly alike, and the problem of the fake noise 
accompanying time-sharing gradation means of displaying or false coutour can be solved with many 
numbers of gradation. x2k-B level with especially large (2A-B) migration of the time amount core whose 
image is a bright display period (2A-B) to x2k Level or (2A-B) x2k+B level (2A-B) to x2k When changing to 
level, it becomes possible to suppress generating of a fake noise or false coutour effectively. 
[0020] Moreover, an indicating equipment according to claim 2 is set to the indicating equipment which 
performs a multi-gradation display by constituting the 1 field from two or more subfields where the time 
amount width-of-face ratios of a display period differ. The time amount width-of-face ratio of the display 
period corresponding to each subfield period is 1:(MA-B) xMk. : — or 1:, — , :Mm : — and :(MA-B) xMk : — , 
however M (M is three or more integers) are the numbers of gradation in which the display in the subfield 
period equivalent to each bit other than the least significant bit is possible. The variable of one to A-1 and 
k are characterized [ m / the number of subfields, and A / one or more integers and B ] by being one or 
more integers by the variable of 0 - n-A -1, and n. 

[0021] According to the above-mentioned configuration, in the display of M value display, the same 
operation effectiveness as a configuration according to claim 1 is acquired for 1 pixel. 

[0022] A passage according to claim 3 the above-mentioned display according to claim 2 Two or more scan 
electrodes each other arranged at parallel, and two or more data electrodes each other [ the direction 
which intersects perpendicularly with the above-mentioned scan electrode ] arranged at parallel, It is 
desirable that each pixel which is allotted between the above-mentioned scan electrode and a data 
electrode, is equipped with the liquid crystal layer which consists of a ferroelectric liquid crystal, and is 
formed in the shape of a matrix of the crossover with the above-mentioned scan electrode and a data 
electrode consists of two or more sub-picture elements respectively. 

[0023] According to the above-mentioned configuration, since 1 pixel is divided into two or more sub- 
picture elements, the gradation display of three or more values is attained about 1 pixel. Therefore, the 
value of M can be set up freely and it becomes possible to obtain the number of gradation according to the 
object. 

[0024] A passage according to claim 4 a display according to claim 2 Two or more scan electrodes each 
other arranged at parallel, and two or more data electrodes each other [ the direction which intersects 
perpendicularly with the above-mentioned scan electrode ] arranged at parallel, It is desirable to change 
the brightness of each pixel formed in the shape of a matrix of the crossover with the above-mentioned 



scan electrode and a data electrode by being allotted between the above-mentioned scan electrode and a 
data electrode, having the liquid crystal layer which consists of a ferroelectric liquid crystal, and controlling 
the pulse voltage impressed to the above-mentioned data electrode. 

[0025] According to the above-mentioned configuration, since the ratio of the bright domain field in 1 pixel 
and a dark domain field can be changed, the gradation display of three or more values is attained about 1 
pixel. Therefore, the value of M can be set up freely and it becomes possible to obtain the number of 
gradation according to the object. 

[0026] A passage according to claim 5 a display according to claim 2 Two or more scan electrodes each 
other arranged at parallel, and two or more data electrodes each other [ the direction which intersects 
perpendicularly with the above-mentioned scan electrode ] arranged at parallel, It is allotted between the 
above-mentioned scan electrode and a data electrode, and has the liquid crystal layer which consists of a 
ferroelectric liquid crystal. It is desirable to change the brightness of each pixel by each pixel formed in the 
shape of a matrix of the crossover with the above-mentioned scan electrode and a data electrode 
consisting of two or more sub-picture elements respectively, and controlling the pulse voltage impressed 
to the above-mentioned data electrode. 

[0027] Since the alternative of the number of gradation increases further while the same effectiveness as 
this configuration is acquired according to the above-mentioned configuration, since the configuration of 
claims 3 and 4 is combined, it becomes possible to set up the number of gradation according to an 
application. 

[0028] A passage according to claim 6 a display given in any [ claim 1 thru/or ] of 5 they are The display 
period corresponding to n subfield periods, respectively SP1, — , when it expresses with SPi, — , SPn (i is 
an integer below or more A+1n), The 1st display condition that the display periods SP2-SPi are bright and 
that the display periods SP1, SP (i+1)-SPn are dark, It is the level of the next brightness of the 1st display 
condition, this — the display periods SP (i+1)-SPn with the 2nd dark display condition brightly [ the display 
periods SP1-SPi ] It is the level of the same brightness as the 2nd display condition, this — the display 
periods SP1-SPi, and SP (i+2)-SPn with the 3rd dark display condition brightly [ the display period SP 
(i+1) ] this — it is the level of the next brightness of the 3rd display condition, and it is desirable to have 
the display periods SP2-SPi and the 4th display condition that SP (i+2)-SPn are dark, brightly [ the display 
periods SP1 and SP (i+1) ]. 

[0029] Since there are two display conditions of the level of the same brightness according to the above- 
mentioned configuration, if two display conditions are appropriately chosen according to change of the 
brightness of an image, it will become possible to suppress migration of the time amount core of a display 
period to the minimum. 

[0030] A passage according to claim 7 a display according to claim 6 When choosing the level of the 
brightness of the 2nd or 3rd display condition, the display condition in front of 1 field of each pixel While 
choosing the 2nd display condition as a following display condition in below the level of the brightness of 
the 1st display condition, it is desirable to choose the 3rd display condition as a following display condition 
in more than the level of the brightness of the 4th display condition. 

[0031] Since it is lost according to the above-mentioned configuration that cross to the 1 field, and 
become a dark image or a bright line appears, it becomes possible to prevent degradation of image quality. 
[0032] As for a display according to claim 6, it is desirable to change the display condition of the adjoining 
pixel mutually using the 2nd display condition and the 3rd display condition a passage according to claim 8. 
[0033] According to the above-mentioned configuration, since the pixel of the 2nd display condition and 
the pixel of the 3rd display condition will adjoin, it becomes possible to suppress migration of the time 
amount core of the display period at the time of seeing two or more pixels as a settlement. 
[0034] A passage according to claim 9 a display according to claim 6 When making the display condition of 
a certain pixel into the 2nd or 3rd display condition, the display condition of the pixel around this pixel While 
making the display condition of the pixel of the perimeter of this into the 2nd display condition in below the 
level of the brightness of the 1st display condition, in more than the level of the brightness of the 4th 
display condition, it is desirable to make the display condition of the pixel of the perimeter of this into the 



3rd display condition. 

[0035] Since according to the above-mentioned configuration the display condition of a pixel is chosen 
- after referring to a surrounding pixel, it becomes possible to suppress migration of the time amount core of 
the display period at the time of seeing two or more pixels as a settlement. 
[0036] 

[Embodiment of the Invention] 

[Gestalt 1 of operation] It will be as follows if one gestalt of operation of this invention is explained based 
on drawing 1 , drawing 10 , and drawing 1 1 . This operation gestalt explains the case where a ferroelectric 
liquid crystal display (it is hereafter called FLCD for short) is applied as a display. 

[0037] [Basic configuration of FLCD] FLCD concerning this operation gestalt has the liquid crystal panel 1, 
as shown in drawing 10 . This liquid crystal panel 1 is equipped with substrate 2a and 2b which consists of 
glass of the translucency of two sheets which counters mutually. 

[0038] Two or more transparent data electrodes S of each other which become the front face of substrate 
2a for example, from an indium stannic acid ghost (it is hereafter called ITO for short) etc. are arranged at 
parallel. These data electrodes S are covered with transparent insulator layer 3a which consists of silicon 
oxide (Si02). 

[0039] It is mutually arranged at parallel so that the data electrode S and two or more transparent scan 
electrodes L which consist of ITO may cross at right angles in the front face of substrate 2b on the other 
hand. These scan electrodes L are covered with transparent insulator layer 3b which consists of the same 
ingredient as insulator layer 3a. 

[0040] Two or more pixels will be formed in the shape of a matrix of the rectangular crossover with the 
above-mentioned scan electrode L and the data electrode S. 

[0041] On the above-mentioned insulator layer 3a and 3b, orientation film 4a and 4b to which uniaxial 
orientation processing of rubbing processing etc. was performed are formed, respectively. Polyvinyl alcohol 
etc. is used as orientation film 4aand4b. 

[0042] It fills up with a ferroelectric liquid crystal 6 in the space between substrate 2a and 2b stuck with 
encapsulant 5 as orientation film 4a and 4b countered, and it forms the liquid crystal layer. A ferroelectric 
liquid crystal 6 is poured in from the inlet which was established in encapsulant 5 and which is not 
illustrated, and is enclosed by closing the inlet. 

[0043] Substrate 2a and 2b are inserted by two polarizing plate 7a and 7b arranged so that a polarization 
shaft may intersect perpendicularly mutually further. 

[0044] [Method of driving FLCD] The case where Above FLCD is driven is explained based on drawing 1 1 
using the blanking driving method. 

[0045] The wave of the scan electrical potential difference impressed to the scan electrode L in this 
blanking driving method on the maximum upper case of drawing 1 1 is shown. By the above-mentioned 
blanking driving method, 1 field period includes the selection period of two slots (2taus), and the elimination 
period of two slots of die length equal to a selection period before this selection period so that clearly from 
this wave. 

[0046] The peak value of the 1st slot of the above-mentioned selection period is 0V, and is peak value Vs 
in the 2nd slot. A stroboscope pulse is impressed as a scan electrical potential difference. It has the 
above-mentioned stroboscope pulse and reversed polarity at an elimination period, and pulse width is peak 
value Vb at two slots. A stroboscope pulse is impressed. 

[0047] The data electrical potential difference impressed to the data electrode S is expressed by the pulse 
of the amphipathy which makes two slots one period, as the example is shown in the middle of drawing 11 . 
As for the case of writing, the 1st slot the above-mentioned data electrical potential difference - Vd and 
the 2nd slot are +Vd. It becomes and, in not writing in, +Vd and the 2nd slot - Vd It becomes. [ the 1st 
slot ] 

[0048] The potential difference of a scan electrical potential difference and a data electrical potential 
difference is impressed to a pixel. The wave of the pixel electrical potential difference produced in a pixel 
with the above-mentioned scan electrical potential difference and the above-mentioned data electrical 



. potential difference is shown in the bottom of drawing 1 1 . 

[0049] [The time-sharing gradation method of presentation of FLCD] With this operation gestalt, when the 
' weighting factor of a time-sharing gradation display, i.e., the number of gradation which can be displayed in 
the subfield period equivalent to each bit other than the least significant bit, (M) is 2, the case where 1 
pixel is a binary display is explained. 

[0050] Here, 1 field period is divided at n subfield periods SF1-SFn, and each subfield periods SF1-SFn 
consist of an elimination period and a display period respectively. 

[0051] Time amount width-of-face ratio of the display periods SP1-SPn corresponding to each above- 
mentioned subfield periods SF1-SFn 1:, — , :2m : — , :(2A-B) x2k : — ... (1) 

However, in the variable of one to A-1, and k, the number of subfields and A make it as two or more 
integers, and B makes the variable of 0 - n-A -1, and n one or more integers for m. 

[0052] The explanatory view of the time-sharing gradation display at the time of being referred to as n= 8, 
A= 3, and B= 1 at drawing 1 is shown. The time amount width-of-face ratio of the display periods SP1-SP8 
corresponding to each subfield periods SF1-SF8 from the above-mentioned (1) formula is 1:2:22. : (23- 
1) :(23-1) x2:(23-1) x22 : (23-1) x23 : (23-1) It becomes x24=1 :2:4:7:1 4:28:56: [112 ]. The number of 
gradation at this time is 225 gradation displays. 

[0053] In this case, the thing with large migration of the time amount core of a bright display period Display 
level ** From 22 = 2+6 level (23-1) to =7 level When carrying out 1+(23-1) =8 REBERUHE change from 22 
= 1+2+7 level, ** display level From 2+22+(23-1) =13 level (23-1) to or 2= x14 level When carrying out 
1+(23-1) x2=15 REBERUHE change from 1+2+22+(23-1) =14 level, ** display level From 2= 2+22+(23- 
1)+(23-1) x27 level (23-1) to or 22 = x28 level Or 1+2+22+(23-1)+ 0 [ 23 ] When carrying out 1+(23-1) x22 
=29 REBERUHE change from 2= 1x28 level. ** display level - From 22 = 2+22+(23-1)+(23-1) x2+(23-1) x55 
level (23-1) to 23 = x56 level Or 1+2+22+(23-1)+ 0 [ 23 ] When carrying out 1+(23-1) x23 =57 REBERUHE 
change from 22 = 1x2+(23-1) x56 level, ** display level - 2+22+(23-1)+(23-1) x2+(23-1) x22+(23-1) x23 = 
From 1 1 1 level (23-1 ) to 24 = x1 1 2 level Or the case where 1 +(23-1 ) x24 =1 1 3 REBERUHE change is 
carried out from 1+2+22+(23-1)+(23-1) x2+(23-1) x22+(23-1) x23 =112 level etc. can be considered. 
[0054] ** display level of the thing with large migration of the time amount core of the among these 
brightest display period is the case where 113 REBERUHE^ changes, from 112 level from 111 level, or 112 
level. 

[0055] In the example of drawing 1 , each display period [ in / in the display condition of 1 1 1 level / the 
subfield periods SF2-SF7 ] is bright (refer to drawing 1 (a)), and each display period [ in / in the display 
condition of 1 13 level / subfield period SF1 and SF8 ] is bright (refer to drawing 1 (d)). 
[0056] Moreover, as a display condition of 112 level, the display condition (it is hereafter called a 
redundancy luminescence pattern for short) shown in drawing 1 (b) and the display condition (it is hereafter 
called the conventional luminescence pattern for short) shown in drawing 1 (c) exist. In the above- 
mentioned redundancy luminescence pattern, each display period in the subfield periods SF1-SF7 is bright, 
and the display period in the subfield period SF 8 is bright by the luminescence pattern conventionally. 
[0057] Thereby, in an above-mentioned case, it turns out that the time of 1 13 REBERUHE changing has 
conventionally large migration of the time amount core of the brightest display period from 1 1 1 level from 
112 level of the time of 112 REBERUHE changing and redundancy luminescence pattern of a luminescence 
pattern. 

[0058] Therefore, when displaying the 112 same level, it judges whether they were be [ the front display 
condition / 1 1 1 or less level ] 1 1 3 or more level, and if it is 111 or less level and is 1 1 3 or more level about 
the redundancy luminescence pattern of drawing 1 (b), the conventional luminescence pattern of drawing 1 
(c) will be used. Thereby, migration of the time amount core of a display period is suppressed. 
[0059] When A in the above-mentioned (1) formula determines the number of gradation and the value of M 
(here 2) and B is set constant here, the number of gradation becomes large, so that the value of A is large. 
[0060] For example, in the case of A= 2 and B= 1, a time amount width-of-face ratio is 1:2:(22~1):(22-1) 
x2:(22-1) x22. : (22-1) x23 : (22-1) x24 : (22-1) It is set to x25=1:2:3:6:1 2:24:48:96 and the number of 
gradation serves as 1 93 gradation displays. 



[0061] Moreover, in the case of A= 4 and B= 1 t a time amount width-of-face ratio is 1:2:22. : 23 : (24- 

1 ) :(24-1 ) x2:(24-1 ) x22 : (24-1 ) Becoming x23=1 :2:4:8:1 5:30:60: [1 20 ], the number of gradation serves as 
241 gradation displays. 

[0062] Moreover, when B determines level spacing which has two patterns of a luminescence pattern and a 
redundancy luminescence pattern conventionally and the value of M and A is fixed, this level spacing 
becomes small, so that the value of B is large. For example, although it is 1 level, every 1+2+22 =(23-1) =7 
level if B= 2, it can perform with 2 level having a luminescence pattern and a redundancy luminescence 
pattern conventionally in the case of B= 1 mentioned above every 2+22 =(23-2) =6 level. Therefore, if the 
value of B is enlarged, it will become possible to ease the problem of a fake noise and the problem of false 
coutour accompanying a time-sharing gradation display more. 

[0063] For example, in the case of A= 3 and B= 2, a time amount width-of-face ratio is 1:2:22. : (23- 

2) :(23-2) x2:(23-2) x22 : (23-2) x23 : (23-2) It is set to x24=1:2:4:6:1 2:24:48:96 and level spacing is set to 6. 
[0064] Moreover, in the case of A= 3 and B= 3, a time amount width-of-face ratio is 1 :2:22. : (23-3) :(23-3) 
x2:(23-3) x22 : (23-3) x23 : (23-3) It is set to x24=1 :2:4:5:1 0:20:40:80 and level spacing is set to 5. 

[0065] As mentioned above, the indicating equipment in this operation gestalt is the configuration that the 
time amount width-of-face ratio of the display period corresponding to each subfield period fills the 
relation of above-mentioned (1) type, in the indicating equipment which performs a multi-gradation display 
by constituting the 1 field from two or more subfields where the time amount width-of-face ratios of a 
display period differ. 

[0066] According to this configuration, in the case of n= 8, A= 3, and B= 1, the number of gradation which 
can be displayed can ease the problem of a fake noise and the problem of false coutour accompanying a 
time-sharing gradation display by 225 gradation displays, for example, since this number of gradation serves 
as 129 gradation displays by 64 gradation displays and the lowest field addition technique in 128 gradation 
displays and the subfield relocation technique by the conventional high-order-bit division technique when 
the number of subfields is made the same (n= 8), it turns out that it was markedly alike and has increased 
as compared with them. 

[0067] The display period corresponding to n subfield periods, respectively At moreover, when [ SP1, — , 
when it expresses with SPi, — , SPn (i is an integer below or more A+1n) ] The 1st display condition that 
the display periods SP2-SPi are bright and that the display periods SP1, SP (i+1)-SPn are dark (for 
example, 111 level), It is the level of the next brightness of the 1st display condition, this — the display 
periods SP (i+1)-SPn brightly [ the display periods SP1-SPi ] with the 2nd dark display condition (for 
example, 112 level of a redundancy luminescence pattern) It is the level of the same brightness as the 2nd 
display condition, this — the display periods SP1-SPi, and SP (i+2)-SPn brightly [ the display period SP 
(i+1) ] with the 3rd dark display condition (for example, the former 112 level of a luminescence pattern) this 
— it is the level of the next brightness of the 3rd display condition, and the display periods SP2-SPi, and 
SP (i+2)-SPn have the 4th dark display condition (for example, 1 13 level) brightly [ the display periods SP1 
and SP (i+1)]. 

[0068] Furthermore, when choosing the level of the brightness of the 2nd or 3rd display condition, while the 
display condition in front of 1 field of each pixel chooses the 2nd display condition as a following display 
condition in below the level of the brightness of the 1st display condition, in more than the level of the 
brightness of the 4th display condition, it has chosen the 3rd display condition as a following display 
condition. 

[0069] Therefore, since it is lost that cross to the 1 field, and become a dark image or a bright line appears, 
it becomes possible to prevent degradation of image quality. 

[0070] In addition, with this operation gestalt, although the sequence on the time-axis of a subfield is begun 
from the subfield corresponding to a small bit, it is not restricted to this. That is, the sequence on the 
time-axis of a subfield may be begun from the subfield corresponding to a large bit, and may arrange a 
subfield in order of arbitration. 

[0071] [Gestalt 2 of operation] It will be as follows if the operation gestalt 2 of this invention is explained 
based on drawing 2 thru/or drawing 8 . In addition, the same sign is appended to the same member as the 



member shown in the drawing of the aforementioned operation gestalt for convenience of explanation, and 
the explanation is omitted. 

- [0072] This operation gestalt explains the case where the weighting factor of a time-sharing gradation 
display, i.e., the number of gradation which can be displayed in the subfield period equivalent to each bit 
other than the least significant bit, (M) is three or more, in indicating equipments which perform a binary 
display intrinsically, such as FLCD. 

[0073] Here, 1 field period is divided at n subfield periods SF1-SFn, and each subfield periods SF1-SFn 
consist of an elimination period and a display period respectively. 

[0074] Time amount width-of-face ratio of the display periods SP1-SPn corresponding to each above- 
mentioned subfield periods SF1-SFn 1:(MA-B) xMk : — ... (2) 
or — 1 :, — , :Mm : — and :(MA-B) xMk : — ... (3) 

However, in the variable of one to A-1, and k, the number of subfields and A make it as one or more 
integers, and B makes the variable of 0 - n-A -1, and n one or more integers for m. 
[0075] There are the 1st technique (pixel division gradation NOT-AND operation notation) of dividing 1 
pixel into two or more sub-picture elements as the technique of determining Above M and the 2nd 
technique to which the pulse voltage impressed to a data electrode is controlled, and the brightness of a 
pixel is changed. 

[0076] The case of FLCD which shows the 1st technique of the above to drawing 2 is explained. This FLCD 
has the liquid crystal panel 1 1 which is the same configuration except for the liquid crystal panel 1 of the 
operation gestalt 1, and the data electrode S. That is, the liquid crystal panel 1 1 equips two or more scan 
electrodes L and this scan electrode L with two or more data electrode S' which carries out a rectangular 
crossover. Moreover, the scan electrode actuation circuit 12 for impressing a scan electrical potential 
difference to the scan electrode L and the data electrode actuation circuit 13 for impressing a data 
electrical potential difference to data electrode S' are connected to a liquid crystal panel 1 1. and the I/O 
converter 14 is connected to this data electrode actuation circuit 13. 

[0077] Here, above-mentioned data electrode S' is divided into three subdata electrodes S1, S2, and S3 of 
the electrode width-oM'ace ratio 1:2:4. Thus, by dividing 1 pixel into three sub-picture elements, as shown 
in drawing 3 (a) - (h), 8 gradation displays to 0-7 are obtained in each subfield period. In this drawing, the 
slash section shows the bright condition. 

[0078] What is necessary is just to change the pulse voltage impressed to a data electrode by FLCD as the 
2nd technique, as shown, for example in drawing 4 . In addition, in this drawing, an axis of ordinate is a 
relative value when setting light transmittance of a pulse height to 1. 

[0079] Since the ratio of the bright domain field 22 in 1 pixel and the dark domain field 21 is changed like 
for example, drawing 5 (a) - (e) by this, three or more multi-gradation displays are obtained in each subfield 
period. 

[0080] The explanatory view of the time-sharing gradation display at the time of being referred to as n= 3, 
A= 1, and B= 1 at drawing 6 using FLCD which obtained 8 gradation displays (M= 8) by the 1st technique of 
the above is shown. The time amount width-o^face ratio of the display periods SP1-SP3 corresponding to 
each subfield periods SF1-SF3 is set to 1:8-1 :(8-1) x8=1:7:56 from the above-mentioned (2) formula. The 
number of gradation at this time is 512 gradation displays. 

[0081] In this case, the thing with large migration of the time amount core of a bright display period can 
consider the case where 57 REBERUHE of** display level changes from 56 level from 55 level, or 56 level 
etc., when 8 REBERUHE of ** display level changes from 7 level from 6 level, or 7 level. 
[0082] ** display level of the thing with large migration of the time amount core of the among these 
brightest display period is the case where 57 REBERUHE changes, from 56 level from 55 level, or 56 level. 
[0083] In the example of drawing 6 , each display period SP1 and SP2 are in ON condition (refer to drawing 
6 (a)), and each display period SP1 and SP3 are in ON condition (refer to drawing 6 (d)). [ in / in the display 
condition of 55 level / subfield period SF1 and SF2 ] [ in / in the display condition of 57 level / subfield 
period SF1 and SF3 ] Moreover, a luminescence pattern exists conventionally which is indicated to be the 
redundancy luminescence pattern shown in drawing 6 (b) to drawing 6 (c) as a display condition of 56 level. 



In addition, in this drawing, the numeric value of an axis of ordinate shows the pixel division gradation ratio, 
for example, the subfield period SF 1 of drawing 6 (a) shows that the pixel is in the condition of drawing 3 

(g). 

[0084] Thereby, in an above-mentioned case, the time of 57 REBERUHE changing has migration of the time 

amount core of the brightest display period conventionally large from 56 level of the time of 56 REBERUHE 

changing and redundancy luminescence pattern of a luminescence pattern from 55 level. 

[0085] Therefore, when displaying the 56 same level, it judges whether they were be [ the front display 

condition / 55 or less level ] 57 or more level, and if it is 55 or less level and is 57 or more level about the 

redundancy luminescence pattern of drawing 6 (b), the conventional luminescence pattern of drawing 6 (c) 

will be used. Thereby, migration of the time amount core of a display period is suppressed. 

[0086] Although not illustrated, when referred to as n= 3, A= 2, and B= 1 , in addition, the time amount 

width-of-face ratio of the display periods SP1-SP3 corresponding to each subfield periods SF1-SF3 from 

the above-mentioned (3) formula similarly 1:8: (82-1) It is set to =1:8:63, and the same result is obtained 

when a display condition changes from 63 level from 62 level, or 63 level to 64 level. 

[0087] Next, the explanatory view of the time-sharing gradation display at the time of combining the 1st 
technique of the above and the 2nd technique with drawing 7 is shown. That is, the 2nd technique to which 
the pulse voltage which impresses only the subfield period which divides a data electrode into two subdata 
electrodes of the electrode width-oM'ace ratio 1:2, and is equivalent to the least significant bit to a data 
electrode is controlled, and the brightness of a pixel is changed is used here. In this case, in the subfield 
period equivalent to the bit except the least significant bit, it is only 4 gradation displays and only the 
subfield period equivalent to the least significant bit is considered as 19 gradation displays of 0-18. 
[0088] In the case of the example of drawing 7 , in the subfield period equivalent to bits other than the 
least significant bit, since only 4 gradation displays will be possible, it is M= 4, and it is referred to as n= 3, 
A= 1, and B= 1. In addition, in this drawing, one O of SD1 (surface ratio = 1) shows 7 gradation of "0, 1, 2, 3, 
4, 5, 6", one O of SD2 (surface ratio = 2) shows 7 gradation of "0, 2, 4, 6, 8, 10, 12", and in total shows 19 
gradation displays of 0-18. 

[0089] The time amount width-of-face ratio of the display period corresponding to each subfield periods 
SF1-SF3 is set to 1 :(4~1 ):(4~1 ) x4=1:3:12 from the above-mentioned (2) formula. The number of gradation 
at this time is 49 gradation displays (if the number of gradation of the least significant bit is taken into 
consideration, it will display 289 gradation). 

[0090] In this case, the thing with large migration of the time amount core of a bright display period can 
consider the case where 143 REBERUHE of** display level changes from 142 level from 141 level, or 142 
level etc., when 19 REBERUHE of** display level changes from 18 level from 17 level, or 18 level and 73 
REBERUHE of** display level changes from 72 level from 71 level, or 72 level. 

[0091] ** display level of the thing with large migration of the time amount core of the among these 
brightest display period is the case where 73 REBERUHE changes, from 72 level from 71 level, or 72 level. 
[0092] In the example of drawing 7 , as for the display condition of 71 level, display period SP1 and SP2 are 
in ON condition (refer to the upper left stage of drawing 8 ), and, as for the display condition of 73 level, 
display period SP1 and SP3 are in ON condition (refer to the lower left stage of drawing 8 ). moreover — 
as the display condition of 72 level — the right of drawing 8 — the former shown in the middle — a 
luminescence pattern and the left of drawing 8 — the redundancy luminescence pattern shown in the 
middle exists. 

[0093] Thereby, in an above-mentioned case, the time of 73 REBERUHE changing has migration of the time 
amount core of the brightest display period conventionally large from 72 level of the time of 72 REBERUHE 
changing and redundancy luminescence pattern of a luminescence pattern from 71 level. 
[0094] therefore — if it judges whether they were be [ the front display condition / 71 or less level ] 73 or 
more level when displaying the 72 same level and is 71 or less level — the left of drawing 8 — if it is 73 or 
more level about the redundancy luminescence pattern of the middle — the right of drawing 8 — the 
conventional luminescence pattern of the middle will be used. Thereby, migration of the time amount core 
of a display period is suppressed. 



[0095] As mentioned above, the indicating equipment in this operation gestalt is the configuration that the 
time amount width-of-face ratio of the display period corresponding to each subfield period fills the 
' relation of (above-mentioned 2) or above-mentioned (3) types, in the indicating equipment which performs 
a multi-gradation display by constituting the 1 field from two or more subfields where the time amount 
width-of-face ratios of a display period differ. 

[0096] According to this configuration, in the case of n= 3, A= 1 , and B= 1 , the number of gradation which 
can be displayed can ease the problem of a fake noise and the problem of false coutour accompanying a 
time-sharing gradation display by 512 gradation displays, for example. When the number of subfields is 
made the same (n= 3), what was able to be displayed 584 gradation by the conventional technique by the 
time-sharing gradation display of the time amount width-of-face ratio 1:8:64 By the high-order-bit division 
technique, by the time-sharing gradation display of the time amount width-of-face ratio 1:4:4, 72 gradation 
displays, By the subfield relocation technique, by the time-sharing gradation display of the time amount 
width-of-face ratio 4:1:4, 72 gradation displays, Although only 80 gradation displays can be performed by 
the lowest field addition technique in the time-sharing gradation display of the time amount width-of-face 
ratio 1:1:8, 512 gradation displays are attained with this operation gestalt by the time-sharing gradation 
display of the time amount width-of~face ratio 1:7:56. therefore, when the number of subfields is made the 
same, it turns out that the number of gradation is markedly alike and increases compared with the high- 
order-bit division technique, the subfield relocation technique, or the lowest field addition technique. 
[0097] Moreover, for example, in the case of M= 4, n= 3, A= 1, and B= 1, the number of gradation which can 
be displayed can ease the problem of a fake noise and the problem of false coutour accompanying a time- 
sharing gradation display by 16x3+1=49 gradation display (when the number of gradation of the least 
significant bit is taken into consideration, it is a 16x3x6+1=289 gradation display). When the number of 
subfields is made the same (n= 3), what had indicated by 21x3+1=64 gradation by the conventional 
technique by the time-sharing gradation display of the time amount width-of-face ratio 1:4:16 By the high- 
order-bit division technique, by the time-sharing gradation display of the time amount width-of-face ratio 
1:2:2, a 5x3+1=16 gradation display, Also by the subfield relocation technique, by the time-sharing gradation 
display of the time amount width-of-face ratio 2:1:2 16 gradation displays, Although only a 6x3+1=19 
gradation display can be performed also by the lowest field addition technique by the time-sharing 
gradation display of the time amount width-of-face ratio 1:1:4, with this operation gestalt, 49 gradation 
displays are attained by the time-sharing gradation display of the time amount width-of-face ratio 1:3:12. 
Therefore, when the number of subfields is made the same, compared with the high-order-bit division 
technique, the subfield relocation technique, and a certain **** lowest field addition technique, it turns out 
that the number of gradation increases in each stage. 

[0098] The display period corresponding to n subfield periods, respectively At moreover, when [ SP1, — , 
when it expresses with SPi, — , SPn (i is an integer below or more A+1n) ] The 1st display condition that 
the display periods SP2-SPi are bright and that the display periods SP1, SP (i+1)-SPn are dark (for 
example, 55 or 71 level), It is the level of the next brightness of the 1st display condition, this — the 
display periods SP (i+1)-SPn brightly [ the display periods SP1-SPi ] with the 2nd dark display condition 
(for example, 56 or 72 level of a redundancy luminescence pattern) It is the level of the same brightness as 
the 2nd display condition, this — the display periods SP1-SPi. and SP (i+2)-SPn brightly [ the display 
period SP (i+1) ] with the 3rd dark display condition (for example, the former 56 or 72 level of a 
luminescence pattern) this — it is the level of the next brightness of the 3rd display condition, and the 
display periods SP2-SPi, and SP (i+2)-SPn have the 4th dark display condition (for example, 57 or 73 level) 
brightly [ the display periods SP1 and SP (i+1) ]. 

[0099] Furthermore, when choosing the level of the brightness of the 2nd or 3rd display condition, while the 
display condition in front of 1 field of each pixel chooses the 2nd display condition as a following display 
condition in below the level of the brightness of the 1st display condition, in more than the level of the 
brightness of the 4th display condition, it has chosen the 3rd display condition as a following display 
condition. 

[0100] Therefore, since it is lost that cross to the 1 field, and become a dark image or a bright line appears, 



it becomes possible to prevent degradation of image quality. 

[0101] In addition, what is necessary is not to be restricted to this and just to choose the number of 
partitions as occasion demands in this operation gestalt, although the data electrode was divided into three 
or two subdata electrodes. 

[0102] In addition, in the above-mentioned operation gestalten 1 and 2, although the case where 1 pixel 
was perceived was explained, when two or more pixels are seen on the whole, it becomes possible further 
by considering as the following configurations to suppress migration of a time amount core about a display 
period. 

[0103] Namely, as shown in drawing 9 , when displaying a certain level (for example, 112 above-mentioned 
level, 56 level, 72 level) which has two patterns with a luminescence pattern a redundancy luminescence 
pattern and conventionally, it considers as the configuration to which a luminescence pattern (equivalent to 
O of this drawing) is changed by turns a redundancy luminescence pattern (equivalent to - of this drawing), 
and conventionally for 1 pixel of every four directions. According to this, it becomes possible to suppress 
migration of the time amount core of the display period at the time of seeing two or more pixels as a 
settlement. 

[0104] Furthermore, when displaying the optional label (for example, 112 above-mentioned level, 56 level, 
72 level) which has two patterns with a luminescence pattern a redundancy luminescence pattern and 
conventionally When the level of brightness is this below optional label, while using the display condition of 
a surrounding pixel as a redundancy luminescence pattern with reference to the level of the brightness of a 
surrounding pixel, when the level of brightness is this more than optional label, it is desirable to use the 
display condition of a surrounding pixel as a luminescence pattern conventionally. According to this, it 
becomes possible to suppress migration of the time amount core of the display period at the time of seeing 
two or more pixels as a settlement. 

[0105] In addition, with the above-mentioned operation gestalten 1 and 2, although the case of FLCD was 
explained, if the time amount width-of-face ratio of a display period is similarly set up by PDP, the same 
effectiveness will be acquired. 
[0106] 

[Effect of the Invention] As mentioned above, the display of this invention according to claim 1 The time 
amount width-of-face ratio of the display period corresponding to each subfield period is 1:, — , :2m. : — 
, :(2A-B) x2k : — , however m are the configurations that the variable of 0 - n-A -1 and n are [ two or 
more integers and B of the number of subfields and A ] one or more integers for the variable of one to A-1, 
and k. 

[0107] Moreover, for an indicating equipment according to claim 2, the time amount width-of-face ratio of 
the display period corresponding to each subfield period is 1:(MA-B) xMk. : — ■ or 1:, — , :Mm : — and :(MA- 
B) xMk : — , however M (M is three or more integers) are the numbers of gradation in which the display in 
the subfield period equivalent to each bit other than the least significant bit is possible, and m is the 
configuration that the variable of 0 - n-A -1 and n are [ two or more integers and B of the number of 
subfields and A ] one or more integers for the variable of one to A-1, and k. 

[0108] when according to the configuration given in claim 1 or 2 1 pixel controlled ON/OFF of a subfield 
period appropriately in the indicating equipment beyond a binary display or 3 value displays according to 
change of the brightness of the image of time amount shaft orientations and the number of subfields is 
made the same, as compared with the former, it is markedly alike, and the effectiveness that the problem 
of the fake noise accompanying time-sharing gradation means of displaying or false coutour is solvable with 
many numbers of gradation is done so. 

[0109] A passage according to claim 3 the above-mentioned display according to claim 2 Two or more scan 
electrodes each other arranged at parallel, and two or more data electrodes each other [ the direction 
which intersects perpendicularly with the above-mentioned scan electrode ] arranged at parallel, Each pixel 
which is allotted between the above-mentioned scan electrode and a data electrode, is equipped with the 
liquid crystal layer which consists of a ferroelectric liquid crystal, and is formed in the shape of a matrix of 
the crossover with the above-mentioned scan electrode and a data electrode is the configuration which 



consists of two or more sub-picture elements respectively. 

[01 10] A passage according to claim 4 a display according to claim 2 Two or more scan electrodes each 
" other arranged at parallel, and two or more data electrodes each other [ the direction which intersects 
perpendicularly with the above-mentioned scan electrode ] arranged at parallel, It is the configuration of 
changing the brightness of each pixel formed in the shape of a matrix of the crossover with the above- 
mentioned scan electrode and a data electrode, by being allotted between the above-mentioned scan 
electrode and a data electrode, having the liquid crystal layer which consists of a ferroelectric liquid crystal, 
and controlling the pulse voltage impressed to the above-mentioned data electrode. 
[0111] According to the configuration given in claim 3 or 4, since the gradation display of three or more 
values is attained about 1 pixel, the value of M can be set up freely and the effectiveness of becoming 
possible to obtain the number of gradation according to the object is done so. 

[01 12] A passage according to claim 5 a display according to claim 2 Two or more scan electrodes each 
other arranged at parallel, and two or more data electrodes each other [ the direction which intersects 
perpendicularly with the above-mentioned scan electrode ] arranged at parallel, It is allotted between the 
above-mentioned scan electrode and a data electrode, and has the liquid crystal layer which consists of a 
ferroelectric liquid crystal. It is the configuration of changing the brightness of each pixel, by each pixel 
formed in the shape of a matrix of the crossover with the above-mentioned scan electrode and a data 
electrode consisting of two or more sub-picture elements respectively, arid controlling the pulse voltage 
impressed to the above-mentioned data electrode. 

[01 13] Since the alternative of the number of gradation increases further while the same effectiveness as 
this configuration is acquired by this/since the configuration of claims 3 and 4 is combined, the 
effectiveness of becoming possible to set up the number of gradation according to an application is done 
so. 

[01 14] A passage according to claim 6 a display given in any [ claim 1 thru/or ] of 5 they are The display 
period corresponding to n subfield periods, respectively SP1, — , when it expresses with SPi, — , SPn (i is 
an integer below or more A+1n), The 1st display condition that the display periods SP2-SPi are bright and 
that the display periods SP1, SP (i+1)-SPn are dark, It is the level of the next brightness of the 1st display 
condition, this — the display periods SP (i+1)-SPn with the 2nd dark display condition brightly [ the display 
periods SP1-SPi ] It is the level of the same brightness as the 2nd display condition, this — the display 
periods SP1-SPi, and SP (i+2)-SPn with the 3rd dark display condition brightly [ the display period SP 
(i+1) ] this — it is the level of the next brightness of the 3rd display condition, and the display periods SP1 
and SP (i+1) are the configurations of having brightly the display periods SP2-SPi and the 4th display 
condition that SP (i+2)-SPn are dark 

[0115] Since there are two display conditions of the level of the same brightness by this, if two display 
conditions are appropriately chosen according to change of the brightness of an image, the effectiveness of 
becoming possible to suppress migration of the time amount core of a display period to the minimum will be 
done so. 

[01 16] A passage according to claim 7 a display according to claim 6 When choosing the level of the 
brightness of the 2nd or 3rd display condition, the display condition in front of 1 field of each pixel While 
choosing the 2nd display condition as a following display condition in below the level of the brightness of 
the 1st display condition, it is the configuration which chooses the 3rd display condition as a following 
display condition in more than the level of the brightness of the 4th display condition. 
[01 1 7] Since it is lost that cross to the 1 field, and become a dark image or a bright line appears by this, 
the effectiveness of becoming possible to prevent degradation of image quality is done so. 
[0118] A display according to claim 6 is the configuration of changing the display condition of the adjoining 
pixel mutually using the 2nd display condition and the 3rd display condition, a passage according to claim 8. 
[01 19] A passage according to claim 9 a display according to claim 6 When making the display condition of 
a certain pixel into the 2nd or 3rd display condition, the display condition of the pixel around this pixel While 
making the display condition of the pixel of the perimeter of this into the 2nd display condition in below the 
level of the brightness of the 1st display condition, it is the configuration which makes the display condition 



. of the pixel of the perimeter of this the 3rd display condition in more than the level of the brightness of the 
4th display condition. 

■ [01 20] According to the configuration given in claim 8 or 9, the effectiveness of becoming possible to 
suppress migration of the time amount core of the display period at the time of seeing two or more pixels 
as a settlement is done so. 
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. * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the time-sharing gradation display in the indicating 
equipment of the operation gestalt 1 concerning this invention, and in 111 level and (b), 112 level of a 
redundancy luminescence pattern and (c) show 1 12 level of a luminescence pattern, and (d) shows [ (a) ] 
113 level conventionally. 

[Drawing 2] It is the block diagram showing the display of the operation gestalt 2 concerning this invention. 
[Drawing 3] (a) Or (h) is the explanatory view showing the gradation display depended comparatively by the 
data electrode in the above-mentioned indicating equipment. 

[Drawing 4] They are the pulse voltage impressed to the data electrode in the above-mentioned indicating 
equipment, and the graph which shows relation with light transmittance. 

[Drawing 5] (a) Or (e) is the explanatory view showing the gradation display by the pulse-voltage change in 
the above-mentioned display. 

[Drawing 6] It is the explanatory view showing the case where a time-sharing gradation display is combined 
with a pixel division gradation display. 

[Drawing 7] It is the explanatory view showing the case where a time-sharing gradation display is combined 

with a pixel division gradation display and the gradation display by pulse-voltage change. 

[Drawing 8] It is the explanatory view showing three level in the time-sharing gradation display of drawing 

7. 

[Drawing 9] It is the explanatory view showing the spatial distribution in a time-sharing gradation display. 
[Drawing 10] It is the block diagram showing the ferroelectric liquid crystal equipment in the above- 
mentioned operation gestalt 1 . 

[Drawing 11] It is the wave form chart showing the actuation approach of the above-mentioned 
ferroelectric liquid crystal equipment. 

[Drawing 1 2] It is the explanatory view showing the time-sharing 256 gradation display of the conventional 
technique in a plasma display panel. 

[Drawing 1 3] It is the explanatory view showing the trouble in the static image of the above-mentioned 
time-sharing 256 gradation display. 

[Drawing 14] It is the explanatory view showing the trouble in the dynamic image of the above-mentioned 
time-sharing 256 gradation display. 

[Drawing 15] It is the explanatory view showing the time-sharing 256 gradation display of the high-order- 
bit division technique in a plasma display panel. 

[Drawing 16] It is the explanatory view showing the time-sharing 256 gradation display of the subfield 
relocation technique in a plasma display panel. 

[Drawing 17] (a) and (b) are the explanatory views showing the time-sharing 256 gradation display of the 
lowest field addition technique in a plasma display panel. 

[Drawing 18] It is the explanatory view showing the time-sharing 256 gradation display of the conventional 
technique in ferroelectric liquid crystal equipment. 
[Description of Notations] 
6 Ferroelectric Liquid Crystal 
L Scan electrode 



S Data electrode 

S1-S3 Subdata electrode 
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□ 5; t> **+ V d i . #»*fc*«>*&v «4- X P 

h^*+V d . i27DyW-Vd io 
[0 0 4 8] jtfi«£Et7*-^*£EtO«tt 
H*«SIllO$n*. 0 1 1 ©ftTjgtC, ±fB^fi«JEi± 

mf-^mE. t iz «t o tii k 4 1; & mmm.f£<Dmm & * 

1 : , : 2m : , ■ : (2A 
fit-. mttl~A- 1C0^. k«0~n-A-l©^ 

[0052] 01{C. n = 8 , A= 3 . B=ltLfc« 
£©*W#«*W**©«9!B«r*-r. ±BB (1) 5£<fc 
0, S-^^7^-;UH«MSF 1~SF8 t*fJS-r-SS 20 

s p 1 ~ s p 8 <omtmmu.it. 

1:2:22 : (23 - 1) : (23 - l) x 2 : (2 
3 - 1 ) X 2 2 : (23 - l) x 23 : (23-1) x 
2 4= 1:2:4:7 -.14:28:56:112 

roi^copgn^tt. 2 2 5Pgn^^Ta&2>o 
[0 0 5 3] d»i§£\ 9i*l»a*fflMOI^rMt>^©DP 
VXD te, 

(D ^^M { 2 + 22 =6 (23 - 1) 

= 7l/^;k *it«l + 2 + 2 2 = 7 1 + 

(2 3 - 1) =8 wvu^mifrtzm-t 30 

<D a*U^;W**2 + 22 + (23 - 1) =13 

(23 -1) X 2 = 1 4 U^Jl, mtzitl + 2 + 2 
2 + (23 - l) =14 \"<)lfr<b 1 + (2 3- l ) x 
2 = 15 U"W\«{fc-r«»£- 
(D ^^l/^J^2 + 22 + (23 - l) + (23 - 
1 ) X 2 = 2 7 WOlfr "b> (23 - l) X22 =2 8 1/ 

Sfc«l+ 2 + 22 + (23 - i) + (23 - 
1 ) X 2 = 2 8 £ 1 + (23 - l) X22 = 2 

9 WV\&iKtZ>m€; 

® «*l/^;^*2 + 22 + (23-l) + (23- 40 
1) X2 + (23 -1) X22 = 55 WOlfr t> ( 2 3 
- 1) X 23 = 5 6 1/^;k £fc«l + 2 + 22 + (2 
3-1) + (23-1) X2+ (23-1) X22=5 
6 UsOVfr e>l+(23-l)x23=57 l^U^ 

© 8*1/^2 +22 + (23 -l) + (23 - 
1) X2 + (23-1) X 2 2+ (23-1) X23 = 
1 1 1 WVfr 6(23-l)X24=ll2 
*fcttl + 2 + 22 + (23 -1) + (23 - l) X2 
+ (23-1) X22 + (23-1) X23=112U so 



10 

[0049] cflcd (Dmf^mmmn^m *m 
f-7 hew©* try h»cffi=-r*-y-y7^-;n<»!MT 

[oo5o] u^t, i y-f-frpmrntenmoyy-^y 
- * wisF-i~sFnn &«m£mmhm.mmm£ 

[0 0 5 1 ] ±$tt-*-7yj-)l\*mmSF l~SFn 

K»*T***f8Misp i~sp ncommmtt*. 

-B) X2k : , (l) 

£l+(23-l)x2 4 =113 WOl^lt 

[0054] ^n^o^^- s^p-sv^^wmoBtra 
ip^©#i!j^#vi©tt, p^;^ i i i u^ji 
A>5ii2 £fc«i l 2 )/^.;i^'~> ii3i/^ 

[0055] 01 comx'te. 1 1 1 u^oicom^^ 

«. ^7^-;PKiriSF2~SF 7 frcfcttSS-^ 
m^Wm^KU-DX^r) (0i ( a ) #hbj .113U- 
^;KO**tt««, ^-f-^h'fflKSFl • S F 8 
K*^*#a*JWWJl<WS<a:oTV»-& (El (d) # 
JH) . 

[00 5 6] Sfe, 1 12l/^0igttitLT(l 
01 (b) fcjj*-r*jjMfc» (JWT\ 5Eft$63teA^->£ 
BS^-T-5) t, 01 (c) K*r*^«!8 (£TF, ftifc 

>t«, it^7^— ;uK^rasF i~sf 7{c*5 

tf:/:7-f — JUKJMWS F 8 fc$3W-**S*«!Wia*iS 

[0057] ^ntccto, ±e©*-&T?*t>w*v»** 
ffiw©^wtp'D©^«i^#^©«; 1 1 i 

a*«Jt/X^-><0 1 1 2 WOls^ifrtZtZt. 7L 
— ><Dl 1 2 1 1 3 WOl-^&ik 

[0 0 5 8] ifciT. igC 1 1 2 I/^SrS^-f -5 <h 

M0*5M*S#<1 1 lHTCU^T»ofc*U 1 
3J^±©l/^;i/-efe-pfc^Sr*iJ8ffbT, 111KTOU 

^;b-e$.ti«0i (b) ©7Lfi^7t/^-><&, 113 

^±©U^;UT$.n«El (c) OfiE3K5BJt^^->& 

ffl^^icts. ^ntcj;^, %.7r,mmcr>mm<p>b<D 

[0 0 5 9] d^T< ±52 (1) aSK&ttSAtepgDBSgC 
^^^•T^feWT-feO. M (;:T'lt 2) , B©tt£ 
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(7) 

// 

[0 0 6 0] mX\Z. A= 2 , B=l ©*§£«:. ftRflffi 

Jfctt. 

1:2: (22 - 1 ) : (22 -l) X2 : (22 - 

1 ) X 2 2 : (22 - 1 ) x 23 : (2* - 1)" X 
24 : (22-1) X2 5= 1:2: 3:6:12:2 
4:48:96 

tuv> mmmti 9 3mmm^tm. 

I 0 0 6 1 ] mrz<- A = 4 , - B = B#ffl*sJ£ 

«, 10 

1:2:22 : 2 3 : (24 - 1) : ( 2 4 - l) x 
2: (24 - 1) x 22 : (24 - l) x 2 3= i : 
2:4:8:15:30:60:120 

tao. »p*tt2 4 iBwa*t&*. 

[0 0 6 2] Sfc. Btt^3fe^^^-><h5i:fi^/N 0 
^->£©2 0©A"^->£i#01^;UFiail£8«rf -5 
fc©T$>0. M, A©fit£— Jg{;:Ufc£:#, B©ffi#* 

= i ffli^ca, (£*563tt/ , t$'->£3Efiffi#/**-> 

£}f -DOtt 1 +2 + 22 = (23 - i) =7 l^JU«# 20 
l: 1 B=2f?Z>t. 2 + 22= (2 

3 -2) =6 u^;p@#C2 u^;i/tT€rs. fcx, 
3. 

[0 0 6 3] mtf, A=3. B = 2©»^«, ^fflfi 

1:2:22 : (23-2) : (23-2) X2: (2 
3-2) X22 : (23-2) X23 : (23-2) x 

2 4= 1:2:4:6:12:24:48:96 so 

[0 0 6 4] ifc, A=3, B= 3 ©*§&«, PfWHJt 

1:2:22 : ( 2 3-3) : (23 - 3) X 2 : (2 

3 - 3) X 2 2 : (23 - 3) X 23 : (23 - 3) X 
24= 1:2:4:5:10:20:4 0:80 

[0 0 6 5] ^±©£51;:, *H«»JBK*»t***S 
SI*, 1 7>f-;H«€«*»!M©RrlW«ifc*«llft4«* 

as«jMoi^M«jt35«, ±a>© (i) jzvm&zmtt 

[0 0 6 6] £©#Sl5fcf;:«t:nfcf, 0yxJ£n = 8, A = 
3, B=l<B*£fctt. £^nJ%ttltfM&;P 2 2 5 KM 
**T. ($M^MWMS#lZ^-3«y XO|^JS^$fi 

7 J -JlF&ZmClZLtzm-gr (n = 8) . ft*© ±{5 

E*^fin?tt 6 4 whs*. «Tffi7-f-;uK#jn#ffi so 



A? 

[0 0 6 7] n<@<D-+7 > 7^-;UH^F B m^-r 

sg^w^n^nspi, spi, spn 
m s p 2 ~s p i tfimz < , *^«7R»iiBj spi, s p 

( i + 1 ) ~ S P n jWfcHjB 1 1 
1 1 V^M mWilO&7jiWiWi<DX.OWZ> : £<DU'< 
JUT-* 0.- -«*»IIBS P 1 ~S P i *^i! < , A^^th 

fflmsp (i + D ~spnw^2©s*tti m 

%&%X^?~-><di i 2 i/^jn R3I2© 

( i + 1) tfwz><, fr-^m^mms p 1 ~s p i , s 

P (i+2) ~SPn*J«fV^»3©**«« (®\7L\-i. 
&*mytK9->€>\ 1 2V<)V) i, Kfg3©3^tt 
I©^roflJ5S«l'^T$0, SSif B 1SPl, SP 
(i + 1) ^HJ-5<, ^gSWSP2~SPi, S 
P (i+2) ~SPn;M«V>*4©»;aMK» (fllAtf. 
1 1 3 1/^UU) t^UTV^. 

[0 0 6 8] SSlC, Wi2S.tci$'m3<D^tf;m(DWZ> 

s©u^;n&s#-r st^i;:, #b*oi 7^-;i/h*w 

[0 0 6 9] ii£oT- 1 — ;i/KK«oTHHr>H«£ 
[0 0 7 0] ft, *HJg^ffiT'tt, D-77^-;UK©B# 

ibj«±t?©)b#j4. /h^^b'-v mcm^t &-y-77^- 

*». -y-77^-;UK©B#MWl±T:©)il#tt, *£l>k*-;/ 
H^MJt£:-r-5-y-7*7^-^K*^teii)T ! b«fc^L, <£* 
©)ii#T+>-77 -f — ;U F £rKS IT 

[0071] mmowm 2 ] *%w<nmmKm 2 \z-d 

1>TB 2 &t» L 0 8 t^^TRStntf, «r©a 0 
T*<&. ft, SiW©ti5E±. WfS©lHM^^©0®tC^ 

[0 0 7 2] *^JgPMT«, FLCD^©*KW(C2 

iP^*T(if>y h^©#t*-> 

^7-<-;i/H»!IHITa*pIii*BHft (M) ^*3K±© 

[0 0 7 3] C't, 17>f-;H^ir B lHnlOiJ-77 
-f-^HM«SF l~SFnC^SiJ$n, 6-S-7*7^- 

[0 0 7 4] ±re&-+77-f-;UF$WS F l~SFn 
H»«t***«im S P 1 ~ S P n CDP3|8]ffiJt&. 



11-38928 



(8) 



13 

1 : (MA -B) XMk 



14 



: NP 



(MA 



•fiU mttl~A- lCD^gc. kteO 



A- 1 ©^ 



[0 0 7 5] ±fBM£&£ir£^i£<!:LTte, lHifi£ 
[0 0 7 6] ±se^lCO^ft=&, S2td^-rFLCD© 

wt\i?z>rcsb07 f -5>nffimm\E\2& i 3 tummzn* 
^-^mmmmm^ i 3 tea i /oziyn—*? 1 4& 20 

[0077] r^x% ±tex-^m*is' 

iHJtl : 2 : 4CD3t?W-y-^— ^m@S 1, S2, S 
3 (CfrfiJ-f iCOi-SlC 1 iS5Si£ 3 -T)(DB'J®^fC^S"J 
T-S^ttCioT. S3 (a) ~ (h) (C^Tcke>K, 

[0 0 7 8] m20^mtLX\t, m«E4{C^-f«fc 

[0 0 7 9] itltCctCl, {fiJAtfi5 (a) ~ (e) 0) 

[0 0 8 0] 0 6 fc, ±fSfg 1 CD^feC £ 0 8 PgiS*^ 
(M=8) £#£:FLCD£ffl^T, n = 3, A=l, 

b = 1 tLtzm&vmmftwmmmmcDmwmzfK-?, 
±ta (2) 5C«fco, s-y-zfyj-jivrnmsF i~sf « 
3 K^rtrf sse^j^s p 1 ~s p 3 cDBfppiinjtn, 

1:8-1: (8- 1) X8 = 1 : 7 : 5 6 

tt&z>. z.(Dt%<Dmmmt. 5 1 2mm^T'&^o 

[0 0 8 1 ] ;0«^ BJ^^S^WF^<DB#ra4''i:>©^ 

® g^i/^.;^6 L-^n^e. 7 ^fctt7i/^< 
8 i-soi^ifZ^m^ 

® n7Kl"<)Vifi5 5 U"^l^£> 5 6 l^;k ££te5 

6 u^u^e 5 7 Kn^^trrsJi-s- 

f^x.f,n?>, so 



(2) 



-B) XMk : (3) 

[0 0 8 2] Ztlib<Dot>. MbWZ^TFfflfflntefffl 

?.5 6 KJk £ittt5 6 U-^l^S 5 7 WOl'sgtik 

[0 0 8 3] 06 5 5 VOKD^T^i^MU. 

■y-fyj^^Ffflm s f~i — s f- 2 tofe ^m^mr^ 

SP 1 • SP2^ON«^t^:oT*3 0 (0 6 (a)# 
fig) , 5 7 l"<;KOS*tt«tt, U-^7^-Jl/KffiWS 
F 1 • S F 3lC*3tt^=&^W^S P 1 • S P 3*«ON 
tiifiot^S (06 (d) #Bg) . 5 6^ 

M^StlttTa, 0 6 (b) fc^-TTCfi^/t^ 

->t. 0 6 (c) t*-rfi£*3Eye/^->t*t#«E-r 

-5. ft, HBC*^T. tKtt®ftfM*H*#{HHMIIJ£S 
*LT*f), 0<J;U:f, 06 (a) W/y-l-frFmm 
SFlTd Ii»i3 (g) «Dttltft-3T^5Ct 

[0 0 8 4] ^niCJcO, ilEfO^-CS^W-SVi** 
JHllBI©«f|BI^OgHft««*:SV»©tt» 5 5 l^;l^£fi£ 

ytrt$>—y<nb 6 i^;u#><=> 5 7 i/^jKffttstt 

[0 0 8 5] f^T, raU5 6 l/^:;i/^g^T-2)<h^, 

tt'06 (b) ©JEfif6#A^ — -5 7fil±©l/^ 
T£>n«06 (c) ©t¥*%7t/\°^->^fflV^^t(r 

[0 0 8 6] ^, 0^b7S^7>^ mmiZ, n = 3, A = 

2, B= 1 <hbfc*£> ±13 (3) s«to> s-y-^-r 
-;UFSBIS1SF l~SF3K»«:t4*wSiMSP 1~ 

5 P 3 ©P*|UMlJfctt, 

1:8: (82-1) =1:8:63 

tfcO, *SjMfct8*<6 2 U^;i^e,6 3 Sfctt 

6 3 U^;i^£> 6 4 l/^J^^{bT-5Ji^tC, 

^-fo "r—fnM&n&H&ltl : 2 

©2r)©-y-yx-^«ffitc«-fJU. *0«Tttlf7 h»C 

A«0~1 8©1 9Pgi^S*i:-r-5o 
[0 0 8 8] 0 7 <Dm<Dm&\Z\Z. *T{fctTu/ 



11-38928 



15 

^pIfigi7i^>cr»TM = 4T$)0, n = 3. A= 1 , B = 
liLTM. ft, |W|SIC*3^T, SD1 (B*SJt= 
1) <Dl-D<DO\Z> TO, 1, 2, 3, 4, 5, 6j © 
imm*. SD2 (®Wit=2) CD10©0«, ro, 
2, 4, 6, 8, 10, 1 2j (Dimm^TTshXHK). 
^H-T0~1 8©1 9PgP«^£7KLTH&. 
[0 0 8 9] ±IB (2) ^cfcO. fttJ-y^^-Ah'WPfl 
S F 1 ~S F 3 (C^-r^>*^«f B 1©B#Pp1*Sit«, - 

1 : (4-1) : (4-1) X4 = l : 3 : 1 2 

[0 0 9 0] WZ^&mfmtonTtt'bV)® 

CD ssu^wu 7 i 8 i/^;k £fc«i 

8 1 9 U^^'N^tr 

© «^l^^^7 1 U^)P*>e> 7 2 I/^Jk £fctt7 

2 1/^M^7 3 l/^'N^ftTf 

(D iil/^Ml 4 1 l^;i^e> 1 4 2 l/^Uk *fc 
S14 2 U^kfrS) 14 3 l/^;k\^<ffct"£*-& 

[0091] ^n^co?^ m^^^^Mm<D^m 

<b 7 2 l^^Jk ££:te7 2 k^;W><E) 7 3 k^l^^fc 

[0 0 9 2] m7 CD€HJT«, 7 1 L^;kE>^ttMte> 
f^TOSPl • SP 2*SON^Sgi^oT*3 0 (13 8 
©£±©#$0 . 7 3 l/^;k7)«SMK<Ste, **$3P.fls 
PI • SP 3tfONVtmtt£-oTl->Z> (0 8 0£Ti# 
fig) o *7c, 7 2l/^©SS«ffittTtt, @8®* 

[0 0 9 3] ^ntCJ:»9, ±IE©«^TSfeBJ'5liS^ 

%J-%5> — ><D7 2 l^;W;fr"~> 7 3 l^JU^fcT-Si^ 
[0 0 9 4]Sf-3T> PIU7 2 L"^£g*T-5i:£. 

tfB8©£4>a©7Efi3Bft/'*$'-->£. 7 3 a±C0 L-^ 

[0 0 9 5] £JLh0j:3K:, *^as»jBtc*»t*a*s 
-jb HT«iriE-r* - 1 let o ^KHB^sfr 
a*»!w©«fM«jt*«. (2) o) a: 



(9) 

[0 0 9 6] H©«s£KJ:n«. MA«n = 3, A = 

i. B=i©*^ctt. pjfli&Knaca* 5 i 2 pgm 

Htl:Lfc»^ (n = 3) , ffi**an?ttl$|HHBJfc 1 : 
8 : 6 4 ©PfP.fl## IKFHBjST 5 8 4HSWB=;-e€?T»^ 
tzhOtf, ±ffitfy h«-«¥jferttl^lBBJtl : 4 : 4 
<0«rM»Sl»wa*T? 7 2 PBfM^*, 4-)VYn 

1:1: 8<&ll3H#WBm*ST8 0»W«*Lj&»T* 
*SISS^S8TttB#P^iliJt 1 : 7 : 5 6(DB#p B ^ 
iWI*ST5 1 2»W*S3&*pJ|gt&S. t^T, -tJ- 

)P Fftin*8tfcJt'<T, KWRsW&SK* 

[0 0 9 7] ^JA.«. M=4, n= 3, A= 1 , 

B = 1 ©«££«. aj*TOttHMHk;ftS 16x3 + 1 = 

6X3X6 + 1 = 289 PgKS*^) T\ ftM£-8dl&M& 

*«T*-&. -y-^7^-;UF»2:|S|DtCbfc»^ (n = 
3) . «#*«sT«ltll!H8Jfc 1 : 4 : 1 6 ©B#p B ^fiJ|5g 
iSJS^-C2 1X3 + 1 =6 4P£i8*^:-Cf#THfc i b<Z> 
±{fc£y h#«!l*teTttl*|IIMBJtl : 2 : 2 CDl$m 

^-fijpgi^s^-c 5x3 + 1 = 16 ibn&k. V7y A - 
)i\ i nmm^&-eibmmmit2 ■. 1 : 2<oi$mftwtom 

30 MHJt 1:1:4 (DmfflttWmm&Tji-V 6X3+1 = 1 
1:3:1 20firM«-i(B»ia*T4 9PBP»ia3S!j«pItt 

[0 0 9 8] Sfc, nmWZfyj—JWMffllZttfc-f 

s^ra^-en-fnspi, spi, spn 

( i ttA+ l^±n^TcDS^C) T«bfct#, JUPW 
40 MS P 2~S P i 35^-5 <, A^g^ffiPelS P 1 , SP 

(i + 1) ~SPn*«l«HJBlO**«J8 5 
5*5^(t7 RIB 1 CD*3SttffiO*©W 

SSCDU^JUTSD, S^WPpISP 1~S P i aw* 
<. AOSS^WSP (i + 1) ~SPn7Wl^2CD 

2U^)U) i« R^2©«^lit|i|i;93-5$«Z)k^;i/ 

0 , «*fflP B 1 S P ( i + 1 ) ^93-5 < . 
WSP1~SP i, SP (i+2) ~SPn ***VijB 3 
®a^«88 (#y;Ltt\ fi*J83t/^->0 5 6»5ti|4 
so 7 2 WV) R^3 0S^^<7)^<7)93-5S©U^ 
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17 

8j-R»IIWSPl, SP (i+1) &WZ><* 
j60*^HBM SP2~SPi, SP ( i + 2 ) ~SPn 

[0 0 9 9] S&K. JB2*fcttJB3©«*ttaBOW* 
IB4©**«S8©M<&-S©k^£it-±©*^tZtt - 

[oioo]^t, i yj-jvF^miTmm&t 
& o & o , wz> ^m*mnrz otz>z\t < & & © 

[0 10 1] ft. *^E*»»C*SliTtt, 
3 -D $> -5 Utt 2 -oov 7*^- ? ttM £ »W b fc** , c n 

[0 10 2] ft, ±E5fc!fi»ffil&tf 2fc*ivrte, 1 

[0 10 3] BP'S, B9i:*t±5C. 5Efi58#^*- 
> t fi£3fcfg3£/1 7 - > t © 2 O © A° 7 - y £ #T * -5 
(fflit&. ±j£© 1 1 2 WV, 5 6 7 

[0104] z<b\z. K&&ytrt*->iift*mytrt* 
±$© i i 2 u^;k 5 6 7 2 

[0105] ft. ±ff,mffi.mmi stf2Tii flcd 

[0106] 

[$S9i©#i*] K±©J:3lC, *%9]©R 1 fcsem 

1 : . : 2 m : , : ( 2 A — B) X 2 k : , ••• 
fit, m«l~A-l©^ft, k«0~n-A-l©^ 
ft', nteU-7*7^-;Uh*ft, Att2£Ut©8». RtfB so 



tt 1 ^±©gftTfc&8$J&-Z!&5. 
[0 10 7] R#«2fc:E*©*3!p£«tt. 

1 : (MA - B) XMk : , ••• 

1 : , -, : m : , — , : (M* — B) XM^ : , ••• 
fflU M (Mtt3£U:©BER) ttITfit*yhW§ 

s8ftT*& 0 , mtt 1 ~ A - l-©3g»v-fc «0 — n — A - 
l©^ft, n«-y-7*7^-;i/h*ft, A(42£AJi©Sft, 
&tfBtel«±©gftT-&5«J&T'*3. 
[0 10 8] glt#^l »*^tt2fcC«©«rittc:«kn 

«»CtJ-7*7^-;H««l'lHIOON/OFF€:IW»-rntf. 
•y-77-Y-;UHftSr(!il-(CLfe«^{C < ft#<hJ£l£LT 

[0109] IS ^ 3 (3fB«g©il 0 , 2 tcE«£© 

[0 1 10] g|*^4tCgett©a0. W*J[H2 ICSB«f:© 
tlfc^ft©7*-^«®t, ±fB^Sm@t^-^*ffii: 

7 Tv « I c $ n 4 # B * © -5 $ ^ 3E fb $ it & « fife T 
[0 111] Mf*3S3**^tt4 tE*©«figfcJ;n 

[0 1 12] BS^5fCE«c©ilO. »*3B2tca3«© 
nfeffift©x-7*@<h, ±E^S«1li^-^*1St 

±mfc£mmtJ : -y-mm£<Dizmz£ k> v h u 

iEx-^mff^Him-f *^;i'^«ffi*iw»'r<& etc 
J:D, §B^©f«^a?r^{ba-ii?)«ri<:T$.-?5„ 
[0 113] ^n(Cckt), R«9(3Ktf4 0!)«j£««l» 
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f -5. 

[0 114] |«*3B6t:a2«©iit), M*S1S^L5 

MlC»«T«*«JBIBI*-t-*H?*lS P 1 . SPi, 

SPn ( i ltA + lELbn PTOSES) T^Lfct 
• &3*ttm-S P 2 ~ S P i < , dOgSi^ S 

PI, SP ( I + 1) ~SPnjWt^atl<Z)*j*tM£ 
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